inputs in response to changes in demand, relative prices, and technology, so it is best studied at the industry level using time series data on industry output, inputs, and prices.
Detailed industry data at the establishment level are important because of the different ways in which producers can meet their needs for inputs of professional and support services. 2 These needs can be met internally (within the establishment) using their own resources or externally by contracting out or through other arrangements. External suppliers can be affiliated, either as domestic auxiliaries or foreign affiliates, or they can be unaffiliated, independent domestic or foreign entities. 3 Regardless of supplier affiliation or location, industry data on input cost categories such as energy, materials, and purchased services, combined with data on labor and capital inputs, can help identify the industries that engage in outsourcing and to study how and why outsourcing occurs.
Empirical evidence needed to understand the dimensions of outsourcing is quite limited, especially evidence needed to assess the impact of offshore outsourcing on domestic industries. BEA's annual industry accounts, however, provide some insights into how outsourcing affects domestic industries. These accounts provide consistent time series data on the composition of gross output, intermediate inputs, and value added, including quantity and price indexes, for establishment-based industries classified according to the 1997 North American Industry Classification System (NAICS). The detailed time series data are available starting in 1997 and recently were expanded to include estimates of energy, materials, and purchased services intermediate inputs by
industry. For this paper, estimates of the imported portion of purchased services by industry were also developed.
Studies of offshore outsourcing by U.S. firms have primarily addressed its impact on economy wide measures such as GDP, the balance of payments, aggregate employment, and business sector productivity (Borga, Government Accountability Office, Kozlow and Borga) . Some studies, though, have examined its impact on domestic industries by identifying the occupations that are most affected by outsourcing and determining which industries tend to employ those occupations (e.g., Van Welsum and Reif). One study took a different approach by identifying the domestic industries that were most engaged in providing tradable services that went beyond local markets, and that were thus subject to import competition (Jensen and Kletzer) . Studies that address the impact of offshore outsourcing on industry productivity are summarized by
Olsen.
This paper extends the focus on industries by identifying industries that engage in outsourcing and the degree to which their outsourcing needs are met by offshore suppliers.
The objectives of this paper include: • Explaining the treatment of imported services in BEA's international, national, and industry accounts;
• Describing BEA's new framework for measuring purchased services in the industry accounts, including the role of the integrated industry accounts;
• Identifying the growth of purchased services as an intermediate input and the effect of imports on that growth; and • Describing research that uses BEA company data to improve the estimates of imported purchased services by industry.
Overview of Findings
Imports of services in the U.S. economy exceeded $300 billion in 2004 and accounted for nearly 17 percent of total U.S. imports of goods and services. Imports of business, professional, and technical services, the category in BEA's international transactions accounts most closely associated with outsourcing, increased rapidly after 1997 but still only accounted for about 15 percent of imported services. Moreover, only about 30 percent of these outsourcing-related services are classified in BEA's industry accounts as comparable to domestic production and thus able to compete with similar domestic services in the outsourcing market.
In BEA's industry accounts, imports of intermediate purchased services were also relatively small, but they steadily increased as a share of total intermediate purchased services, rising from 2.9 percent in 1997 to 3.6 percent in 2004. Purchased services include those that are closely associated with outsourcing such as computer, engineering, and accounting services, but also include other purchased services, such as utilities, transportation, communications, finance, and insurance. Outsourcing-related services overall increased as a share of total services purchased by business, rising from 30.8 percent in 1997 to 33.9 percent in 2004. The share of outsourcing-related services attributable to imports also increased during this period, rising from 2.1 percent to 2.7 percent.
The small size of these imported services, especially those classified in the industry accounts as competing with domestic production, suggests that import competition played only a small role in the slower growth of the domestic professional and business services (outsourcing) sector after 2000. Slower real output growth and declining employment in this sector are probably better explained by the recession of 2001 and the decline in demand for certain types of information and communications technology. Further study is required, though, to develop a better understanding of how imported services affect industry output, employment, and contributions to GDP. More research is also needed to determine the sensitivity of these results to how imported services are classified and distributed in the industry accounts.
Outline of the Paper
The remainder of this paper is presented in four sections. Section II discusses the treatment of imports, particularly imported services, in BEA's international, national, and industry accounts. Section III discusses the treatment of purchased services generally in BEA's production-oriented industry accounts, how outsourcing-related services are defined, and how imported services are handled within this framework. This section also includes empirical results on the industry distributions of imported services and the contribution of imports to outsourcing. Section IV presents an evaluation of the methodology based on unpublished data from BEA's international accounts, and offers some suggestions for improving the industry estimates of imported purchased services.
Section V is a summary and conclusion.
II. Imports in BEA's Accounts
This section provides an overview of how imported services are defined and classified in BEA's international, national, and industry accounts. It begins with the international transactions accounts (ITAs) where these transactions are initially recorded, proceeds to the national income and product accounts (NIPAs), and then concludes with the annual industry accounts (AIAs). Differences among these accounts in concepts and coverage are described and the relationships among the flows in the accounts are briefly
explained. An understanding of the relationships among these three accounts is important because imported services first appear in the ITAs before showing up in the NIPAs and then in the industry accounts.
A. International Transactions Accounts
BEA's international transactions accounts (ITAs) provide monthly, quarterly and annual estimates of transactions between U.S. and foreign residents. 4 The ITAs include a current account, a capital account, and a financial account. The two major components of the current account are (1) exports of goods and services and factor income receipts and (2) imports of goods and services and factor income payments. The difference between these two components, plus net unilateral current transfers, equals the balance on current account. The capital account includes capital transfers such as debt forgiveness. The two major components of the financial account are (1) changes in net U.S.-owned assets abroad and (2) changes in net foreign-owned assets in the U.S. These components are the major source of change in the U.S. net international investment position.
Imports of services in the current account are estimated from a variety of sources, affiliates of foreign MNCs account for a significant share of domestic economic activity, especially in the goods-producing sector of the economy. These combined company data, when classified by industry, provide valuable insights into the industry distribution of imported purchased services and are discussed in more detail in Section IV.
B. National Income and Product Accounts
BEA's national income and product accounts (NIPAs) provide quarterly and annual estimates of U.S. production, income, consumption, investment, and saving. The
NIPAs include sub-accounts for domestic product and income, personal income and outlays, government current receipts and expenditures, foreign transactions, and saving and investment. The featured measure from these accounts is GDP, which is a measure of the market value of final goods and services produced in a period. import duties are included in the domestic port value of merchandise (goods) imports.
A significant portion of imported services, however, has no direct domestic counterpart in the industry accounts, either because of the location of the service, its specialized nature, or the relationship of the supplier to the customer. These imports, which require special treatment, are classified as "noncomparable" imports and are
shown as a separate commodity row in the use aggregated into three cost categories-energy, materials, and purchased services. These estimates were prepared by applying a KLEMS production framework to BEA's estimates of industry production. 7 Each of these three cost categories includes both imported and domestically produced goods and services. Intermediate inputs are valued in purchasers' prices, which include domestic transportation costs and wholesale trade margins plus sales and excise taxes.
The NAICS industry classification system that is used for the AIAs also provides advantages for studying outsourcing in the U.S. economy. NAICS improves on the SIC as a classification system because it more consistently classifies establishments into industries on the basis of similar production processes, recognizes new and emerging industries, and provides greater detail for the services sector, which includes the industries that provide outsourcing services. Unlike the SIC system, NAICS provides separate industry groupings for information-related activities and for professional and business services. In addition, under NAICS, establishments that primarily provide support services to other establishments of the same company (i.e., auxiliaries) are classified according to the type of service they provide, rather than according to the industry of the establishments they serve, as they were under the SIC. Most such auxiliaries are classified in the NAICS professional and business services sector.
A. Purchased Services Inputs
The newly expanded AIAs allow the growth of services as intermediate inputs,
including outsourcing-related purchased services, to be studied more closely after 1997 because, starting with that year, these accounts provide consistent time series data on The growth in purchased services inputs as a share of gross output after 1997 may have been due to faster growth in the relative prices of services inputs, faster growth in the use of purchased services relative to other inputs, or a combination of these two factors. Faster growth in the use of purchased services is a better indicator of possible outsourcing because it implies changes in the production process, rather than changes in relative input prices. The approximate contributions of these two factors can be found using the KLEMS-based price and quantity indexes. From 1997 From -2004 , the quantity index of purchased-services inputs for all industries increased at an average annual rate of 4.7 percent compared to 3.2 percent for gross output, implying some substitution of purchased services for other inputs. Prices for purchased services inputs increased at about the same rate as gross output prices (1.7 percent). These results suggest that the growth in the share of purchased services reflects substitution among categories of inputs (i.e., changes in the production process) more than changes in the relative prices of inputs. Of course, the substitution towards purchased services may itself have been induced by changes in relative prices.
Outsourcing-Related Purchased Services. Not all of the growth in the output share of purchased services inputs is necessarily due to outsourcing, so it is useful to draw a distinction between outsourcing-related services and other types of purchased services. Because no consensus exists on exactly which types of purchased services constitute outsourcing, this study defines outsourcing-related services somewhat conservatively to include NAICS commodities 5112 (packaged software), 514
(information and data processing services), 54 (professional, scientific, and technical services), and 561 (administrative and support services). 8 More than half of the domestic supply of each of these services is used by other industries as intermediate inputs or as business investment, such as capitalized software. For the most part, these are the types of professional, technical, support, and administrative services that firms choose either to provide within the same establishment using own-establishment employees or to acquire 8 Management of companies and enterprises (NAICS commodity code 55) was not included, mostly because there are no imports. This service could be included in a broader measure of outsourcing since it consists of management oversight services provided to other establishments of the same company. from external suppliers, either from establishments owned by other companies or from domestic auxiliaries or foreign affiliates owned by the same firm. Moreover, the outsourcing-related inputs defined above are the types of services that are most vulnerable to import competition, because recent advances in information and communications technology have enabled foreign suppliers to provide these services more effectively and at lower cost. Other major types of purchased services, such as utilities, communications, and finance, are not as likely to be performed within the establishment.
In the remainder of this paper, outsourcing-related services are referred to as business, professional, and technical (BPT) services. BPT services are defined to include the NAICS outsourcing-related services commodities described above plus the portion of noncomparable imports identified as "other private services payments to affiliated foreigners." These noncomparable imports, which are very small relative to the total domestic supply of BPT services, are included because they consist largely of services that are similar in nature to the NAICS services commodities described above. Examples of these services include management consulting, public relations, research and development, and custom computer programming. 9 Some argue that imports of BPT services from affiliates should not be treated as outsourcing because the transactions occur within the firm. Many of the underlying services, however, could have been performed by the U.S. establishment using its own resources or by other (unaffiliated) domestic establishments. 10 These shares were calculated using unpublished data from BEA's Annual Industry Accounts.
B. Imported Services Inputs
Purchased services, including outsourcing-related services, can be provided either by resident suppliers (domestic production) or by foreign suppliers (imports Comparable imports at detailed product levels were aggregated, for each industry, into the broad category of purchased services, as defined for the KLEMS estimates, and into the narrower category of outsourcing-related BPT services, as defined above for this paper. Nearly all of the noncomparable imports were classified as purchased services in the KLEMS estimates, and a large portion of these were also classified as BPT services.
Industry estimates of purchased services and of BPT services are the sums of the comparable and noncomparable imports assigned to these categories. The combined estimates are used below to identify the industries that import intermediate services, to describe how their use has changed since 1997, and to provide preliminary measures of the contribution of imports to total purchased services and BPT services.
Industries Using Imported Services
In Imports of other transportation services and selected professional services accounted for the remainder. Another way of identifying industry groups that are significant users of imported purchased services is by examining the share of intermediate purchased services
accounted for by imports. This "import intensity" is calculated by dividing an industry's imported purchased services by its total use of intermediate purchased services (table 4) .
In 2004, import intensities ranged from a high of 11.5 percent for transportation and warehousing to a low of 0.3 percent for health care and social assistance and for agriculture. Other private industry groups with relatively high import intensities include finance and insurance, wholesale trade, and manufacturing. Increases over time in the import intensity of purchased services may indicate that imported services are being substituted for domestic output.
Industries Using Imported BPT Services
In the industry accounts, imports of estimated BPT services increased from $22.0 billion in 1997 to $48.1 billion in 2004 (table 5) . By 2004, BPT services accounted for slightly more than one-fourth of all imported intermediate purchased services, up from 22 percent in 1997. Shares increased over this period for both the private goods-producing sector, which includes manufacturing, and the private services-producing sector. The industry distribution of imported BPT services is similar to that for all imported purchased services, but there are some important differences (table 6) . Private industries account for a larger share of the imported BPT services, and these services are more heavily concentrated in the goods-producing sector, especially in durable goods manufacturing.
As with total purchased services, a measure of the import intensity of outsourcing can be calculated by dividing imported BPT services by all purchased BPT services.
This measure increased from 2.1 percent in 1997 to 2.7 percent in 2004 (table 7) . While the import intensity of outsourcing is not as high as for all imported purchased services, it has demonstrated a steady if irregular upward trend over the period. This trend appears for both the goods-producing and the services-producing sectors. For the goodsproducing sector, the import intensity of outsourcing increased from 3.1 percent to 4.0 percent. For the services-producing sector, it increased from 2.0 percent to 2.8 percent.
Among the three largest private users of outsourcing services, import intensities were little changed in professional and business services but increased significantly in manufacturing (from 3.8 percent to 4.9 percent) and in finance, insurance, real estate, rental, and leasing (from 3.1 percent to 5.4 percent).
Impact on Output and Value Added
If U.S. firms did substitute imports of services for domestic production after 2000, then we should observe some effect on the output and value added of the U.S. industries that provide outsourcing services. In BEA's annual industry accounts, nominal and real gross output for the professional and business services sector increased rapidly from 1997-2000 but then slowed considerably after 2000. Real value added in this sector increased more slowly than all private services industries and GDP. Gross output prices and value added prices also increased more slowly than in the rest of the economy. As a result, the value added share of GDP originating in the outsourcing sector declined after 2000, from 11.6 percent to 11.5 percent. It is not clear, though, how much of this decline was due to the downturn in the overall economy after 2000. For example, during the recession of 1990-91, the outsourcing sector's share of GDP declined from 9.8 percent to 9.7 percent before resuming its upward trend in later years.
As shown above, the growth of purchased services inputs as a share of gross output for U.S. industries since 1997 has primarily been due to the substitution of purchased services for other inputs, such as energy, materials, and labor, rather than relative price change. Other things equal, this would tend to increase demand for the output of domestic services industries. But we have also seen, within the broad category 
IV. Evaluating the Methodology
This section presents the findings from evaluating some of the assumptions and procedures used by BEA to prepare the estimates of imported purchased services in the industry accounts. These assumptions and procedures affect the classification of imported services, their distribution by industry, and the deflation of imported purchased services for calculating real value added by industry.
A. Classification
About 70 percent of imported purchased services are classified as noncomparable imports in the industry accounts. Some of these services are clearly noncomparable because they are produced and consumed overseas and are not available for domestic consumption, such as overseas port operations by U.S. air and water carriers and purchases by the U.S. government for overseas operations. Some other noncomparable services, such as business, professional, and technical services and royalties and license fees, have components that may be comparable to domestically produced services and that could be included in the domestic supply of those services.
One of the advantages of the current treatment of noncomparable imports for the industry accounts is that data are available from BEA's international investment surveys to assist in the direct assignment of these imported services to the industry that purchases them, thus improving the overall industry distributions of intermediate inputs and value added. The estimates of noncomparable imports for private industries are obtained directly from BEA's mandatory surveys of the U.S. affiliates of foreign companies and the U.S. parents of foreign companies, which are assigned an enterprise-based industry classification by BEA. Otherwise, some noncomparable imported services would be included in the domestic supply, and their allocation among industries would be based on the assumption of a constant import share for each industry. BEA will investigate options for reducing the size of imports classified as noncomparable, while retaining the distributional advantages of the current procedures.
B. Industry Distribution
In BEA's industry accounts, estimates of comparable imports by industry, including imported purchased services, are based on the assumption that the economy wide ratio of imports to total supply (import share) for a comparable good or service applies to each industry that uses the product. This constant-import-share assumption, which is used because of the lack of actual data on the import content of intermediate inputs for plus affiliated financial services from the international accounts was $38.9 billion, and the corresponding sum from the industry accounts was $38.7 billion.
13 Table 8 reveals some important differences in the industry distributions of imported BPT services. Shares for the aggregate private-goods producing and privateservices producing sectors are very close, but larger differences arise in the distributions within those broad sectors. For example, the share for the manufacturing nondurable goods sector from the industry accounts (not shown) is only about half of that from the international accounts. Within the services sector, shares from the two sets of accounts differ by relatively large amounts in finance and insurance. Some of the differences, of course, are attributable to the fact that the data from the international accounts are classified by industry on an enterprise basis, whereas data from the industry accounts are classified by industry on an establishment basis.
Within both the goods-and services-producing sectors, some large share differences for industry groups are offset at higher levels of aggregation, suggesting the possibility that the differences are attributable largely to differences in classification.
These results indicate that the assumptions underlying the industry distributions of imported BPT services in the industry accounts give reasonable results at aggregate levels, but that improvements are possible at more detailed industry levels. BEA plans to investigate these differences in more detail with the goal of obtaining improved industry distributions of imported purchased services in the industry accounts. Better grounding of these assumptions is important not only for understanding the nature of offshore outsourcing, but also for developing more reliable quantity and price indexes for intermediate purchased services by industry.
C. Deflation Procedures
In BEA's annual industry accounts, a distinction is made between imports and domestic production for the purpose of calculating quantity and price indexes for intermediate inputs as part of the double-deflation method used to calculate real value added by industry. This distinction is made in order to account for differences in the behavior of prices for imported and domestic products when separate price indexes are 13 About $2 billion of the total from the international accounts is not allocated by industry.
available. For example, BEA uses a wide variety of price indexes compiled by the BLS International Price Program to deflate merchandise imports in the NIPAs. A composite price index for an intermediate input commodity is computed as a weighted-average of its domestic and import price indexes. The weight for the import price index is the share of imports in the total supply of the commodity, and this share is assumed to not vary by industry. This is the same constant-import-share assumption that was used to prepare the annual import matrices for comparable imports.
For imported services, the same deflators that are used to deflate the imported services categories in the NIPAs are also used to deflate the corresponding commodities in the annual industry accounts. For comparable services imports, BEA uses BLS international price indexes, but these are currently available only for passenger fares and for selected components of other transportation services. Other components of transportation services and other comparable non-transportation services are usually deflated with the same price index used to deflate domestic production, such as a BLS producer price index. This procedure assumes that the rate of price change is the same for both imports and domestically produced services. Noncomparable imports that are similar in nature to domestic services, such as financial services, telecommunications, and insurance services, are also deflated with similar domestic price indexes.
Some of the larger categories of noncomparable imports, such as royalties and license fees and other private services (including noncomparable BPT services) are deflated with a broad measure of price change, the implicit price deflator for final sales to domestic purchasers. Developing price indexes for noncomparable imports is particularly difficult because large shares of these imports either are a composite of a variety of goods or services or do not represent true arm's length market transactions.
For example, direct defense expenditures, travel, and port expenditures abroad consist of a variety of goods and services purchased overseas. 14 A large portion of royalties and license fees and other private services payments to affiliated parties are most likely not actual market transactions, and thus may raise internal company transfer pricing issues.
Classifying more of the noncomparable imports, where possible, as comparable may result in better real estimates, even if domestic prices are used for the deflation.
From 1997-2004, the KLEMS-based price index for imported purchased services increased slightly faster than the domestic purchased services price index (1.9 percent vs.
1.6 percent). Prices for imported services increased more slowly than those for domestic services, however, from 1997-2000, when the outsourcing sector's share of GDP was rising. Moreover, for the goods-producing sector, in which the import intensity of purchased services increased the most, prices for imported services declined relative to prices for domestic services over the entire period, but especially from 1997-2000.
During this period, real imported purchased services grew rapidly relative to real domestic services in the goods-producing sector. These estimated effects might be larger, however, if more of the imported purchased services--BPT services in particular--could be deflated with true quality-adjusted price indexes. Catherine Mann and others have commented on the need for better and more detailed price indexes in order to understand the incentives that U.S. firms face when considering outsourcing. BEA will continue to work with BLS to improve the price indexes used to deflate both domestic and imported purchased services.
V. Summary and Conclusion
In Further study is required to develop a better understanding of how imported services affect industry output, employment, and contributions to GDP. More research is also needed to determine the sensitivity of these results to the assumptions used by BEA for the industry accounts with respect to the classification of imported services and the distribution of these services by using industry. BEA will continue to review these assumptions and will further investigate company-based data from the international accounts that could help evaluate the assumptions underlying the industry distributions.
BEA will also work with BLS to try to develop improved price indexes for the deflation of imported purchased services in both the national and industry accounts. Source: Authors' calculations using unpublished data from BEA's Annual Industry Accounts.
Source: Authors' calculations using unpublished data from BEA's Annual Industry Accounts. Source: Authors' calculations using unpublished data from BEA's Annual Industry Accounts. 1. Consists of agriculture, forestry, fishing, and hunting; mining; construction; and manufacturing. 2. Consists of utilities; wholesale trade; retail trade; transportation and warehousing; information; finance, insurance, real estate, rental, and leasing; professional and business services; educational services; health care, and social assistance; arts, entertainment, recreation, accommodation, and food services; and other services, except government.
Source: Authors' calculations using unpublished data from BEA's Annual Industry Accounts. Source: Authors' calculations using unpublished data from BEA's Annual Industry Accounts. 
